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(54) SOLID-STATE IMAGE PICKUP DEVICE AND IMAGE DATA GENERATING 
METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state 
image pickup device where the resolution can be 
enhanced through signal processing by the software 
and the processing time can be reduced, and to 
provide an image data generating method. 
SOLUTION: A digital still camera 10 uses an A/D 
converter section 20 to convert an image pickup 
signal from an image pickup section 18 which 
includes a color filter CF of a Bayer pattern into digital 
data, and a luminance data generating section 24a 
calculates luminance data YH using the obtained 
data. A high-frequency luminance data generating 
section 24b applies low-pass filter processing to the 
luminance data YH to apply board frequency 
processing to the luminance data YH. A plane interpolation expansion section 24c 
generates color data which do not correspond to a pixel, by using the luminance data YH 
that are broad band processed and each of RGB color data substantially obtained. A 
matrix section 24d generates a luminance signal Y and color difference signals Cr, Cb 
from the plane data. An aperture adjustment section 24e improves a frequency 
characteristic of a high frequency portion of the luminance signal Y. 
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9^m^XWmm%^0 . ffiiE?1!3§:SI52402t;L «ttS*f 

fflp e w*os5ti*^ <r>im t -s. *i sf - ^ y h *^ 
zm»-t&z\tx'mjE7-?zmn-f&. :«iiK<t 

9««T;N-1^j£^!> { £j££fl&. flnjrf§2404(±. 1i 
ra?8^gP2400fc J; t>'«IE?S»§P2402*> h £ Jn» 

[0034] MJ ?.Xgtf24d it, i&teZtlhW®.?- 
flzm^xmsZT-W t &my-'-fC,, C b ££fi£-t 

-7h>J^^gP24d ru-y|fr B w»Bg?24c 

£>G9#RGB OffiRgjgH $ MB.?- 9 tf&teZtlX V ^ 
•S>. ^?MJ^xa524d £Ji", ^iXf><7)r-^5:^)S-r-i) 

SB24d ii. jSSSftatcJcOWJST-'-^Y tfe^f'-^C t 
=R-Y h , C b =B-Y h £4u£-T&. 

[0035] r^-^mmmAe izii, M&T-W 

^BicSrffli^. -r^-fe. r^-^-^mmm24e a. m 
mkmz^mmmfa&n&mxcvm^^wi&TZ 
wm-t&x o izzcoismmmmnm^^ZT-v y% 
■£&tiot,zm&-t&. 

[0036] tc&, T4i?9)v?,T-)Vi)xymt, mi 
izw* ut v ^^mffi/ws&wm^x', zoxoiz lx 

'fthtltzW®.?- 9 CffiMIJ ^X T A$W16<7)$I]}4P 



mm s- s if h ftMfo h v Mt-fc mzmm £ imn 
&.mm.$:iTLxmmmzmiiztiz>. mz, mm& 
izmittzamzixfzwmT-'-? zn±-tz> t £ . §m 
mt mmizmm%ifxmm$LgiUfrt>m&7-? s- 

ftfitLx^j^f-yx^^ntzmmT-'-fZiS&n 

[0037] i^tf^ S^kXf-yl^.* 7lO^I6^{co 

T4 iy9)V7,^-)Vfi^vmt, las^-ra 

Mm-f&-Mcomft£* 4 yy a—**— h izVt-yXfi 

o. r-f vjivx^vii^ymt, mt&iz&\, ^xnmz 
ixXLX^ yvtmz L X W>E1t $ tiX v *j«8IS^tc 

izm^ ^x mmmcoi^^y o m&mm , w&w t com 
fismzmm-tz, y * -^^mmtmhnh . zcoxo 

Kfflffl ■ mmzt: Ktm-BWrniP^hixh , Zt>iz, uv 

•y fuco^muzx ymmt-i 5 y^t^xr-mm^ 

Mz&teZtLh. 

[0038] x^-/7°sio x-ii, m&?J 5 y?'izmt 
x)m&cr>mm v {ik>ixh . zcommzmi-x , 
j,mmmeitmta j m^smm^mmt %h x o izi&m 
zlx, zLxmmimzmmm&frt>mi}Zi*:2>. z 
commmmt, m2<r>^ j ^j^—y<n^.y 4 >v?w.n 
izx r>&ftmzixtz±z&m^^x*%wm&Lx'ftt>ti 
tzmnx-hh. m&m&it, *^f«it-^s-a;ffft^^ 

[0039] mzXf-yTS\2 X'it, mt&Ztl ft 

^tr-t vfim^iz^mth., zwgzmt, a/d $m 
gH2ox''nbti& . a/d ^i^ox-m^Htztifzwrn?- 

3>it^-yy t *fJ22lz&l&Zi\h . ^yyr^^)22 

it, mzx'coMM-wmizffl tmmr-fzmwz o-rs 

Kh. zcom, -yyju-i-yswuzmis. 
[0040] ^ry^-^ysmix'it, i/xxA$jffl)gei6 
commit ft=5r* J ^ . B*r - ^ *^*f 

-9 <Y„) ^ifejitL, SJSt-^ (Y h ) £j£^ttMbKJ: 

(Y h > ictTt^, ri^-yfflrBijaas-fi 1 
[0041] *ry)i>-i-ys\mx'it, -9- 7";u-f->-suBi 
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T# h ilfcRGB WmZixZ'tl iztf-t &7'Is->t-?$: 

-^•Ytfenfi^-c,. c b b£±s&L. z^izmmtmv iz 
zm^ L%^&mmmmzm& vx+r7>v-i-vw 

[0042] mzX^ yTSl6 X'ii. £.f$.ZiXtzm^. 

EM&mZt&t. S.m^MiZit. JPEG (Joint Photogra 
phiccoding Experts Group ) Ltimz'&tz 
tl&W)WiltZMPEG (Moving Picture coding Experts Grou 

p )mzmm-?z>. z^miimm^tifz^m^^n 
u&ib (m^t-r) izm&. zommm. *-f yrsis 
izmts. XT-yy'smxi*. immw.$:Ri^xmmfa 
izwn&2i\tzm^zmi-t& . cwmmtzttizxy- 

•y7°S20 IZMtS. 

[0043]Xf y 7-S20 X'li. tzbUS. tf±B»f£ 

frmmm.mHzm txwM^iwzmw-t&. n±wm& 

c\<r>mfemcr>^-9zm£^xmfctz>. mtattzT- 

(no) % .x-r-y 7-sio icmixmmLtztmzm 
om-t. m-T^-zyvrfmteztitzm-s (yes 

tLb iw\izn±mtm^^ -r- * #»aj s 

fcfcAtf. ^^7(c^*fe$ilT^^df-Ofc'ft^*W 
Sfifc k # i-Xx -y rsiO . #(Cjl¥tfO J; o 
^(3*fJ£-f&. £«0*£\ fzbtlf. 

[0 044] $^(~^-f wp— f-y^ffl^Jtif^— f- 

/s>^>jaam*«, aaawiHs«3S (f h . f»)-rsfc06 

[0 04 8] £.fz* (cKLT, [27cOii?iSR 22 Cfc 

ii. Bis. B 31 , B33i:«JKT-^<Ojl|CtiJffi{l-C*4<«R 

Yr 22 = B 22 /2+(Bj , +B, 3 +B3 1 +B33 )/8 

[ 0 0 5 0 3 feG tcovvcfi^-f Wf—ytfftGlrt 
&HIJIG 5-ff«-f-^Y„Kffl(,^. L?t**oT. HlOcT) 
«Sf-^Y to .<oi. Y G10 =G 10 , Y G!2 =G 12 , Y 621 
=G 2 i. Y G23 =G 23 , Y G30 =G 30> £3 J;£/ r Y G 3 2 =G3 2 b ?£h . 

[005 1 ] &60lT7'Xir-y:rSS34T't;L £ 



->-t'Rgb -e-ft-m^JS&fi^a^ft&^T', feGt 

feR, B<7)fi-^(i. -m-efU^lWftt;:*fLT45' fflfcLfc 
H^JK (G ) bZ(?)\Bft&ft<,zXtlTX\ fr-o&mtfm 

mmiz*rff%wn& (rb) tztc^x^h. mnm (g > 

[0045] i«lt(g(I-f-A ? A/D SSftgKOSrfl-LTT-r 

s^Ha^fcSSftSft*. £cok§, fii*g3teSR?<o 

(SS, -rfc*>fcH*fflBfc«0WflR£H7fc:5r$\ rasa 

s<±. fck jmJiffim&nw&mizX'KWfrw* 

5aaa524£tfcte$i7.6. ft^s^^a^wjs lt 

- vsubi . suB2*>'»ff -r & . 
[0046] y^-^-ysuBiT'<±. J; d 

(Hy-7-;P-^->suB3) . flv»flWk*ra (-9-7-yu-f-ysu 
B4T*coyf0jgLS^ES±^^-O) tJii/RGB coyu-> 

-f7';U-f->'SUB3T(i. m9l / Z^k-tX0lZ. yr? 
Xf -y rsssOT'ji^SSrfi 1 d ^k* 0 jfKOWjgSrfT 0 . 
il^EMH^ffd^ (YES) t-if7'7l/-f-ySUB6(Cji 
tf. jiiB^SSrff*)^^^ (NO) , t7'Xf7 

7°SS32(C31tf. £cO*I^-»f7'Xx-y7'SS32T'Ji:, 

*ta&n&& j $t:tt&t& (hio*«h) . £^-9-7-^ 

•r >y 732T-cO*f Jg(t^-co^fix:(i . — mft&iftotlX V ^ i. 
G tlff-^R, B*fflWC :(0.5*R+O.5B) "CJIcajT* 

flD4*3WK7 r -^4:* ! flrLT»*><i4 (MSt-'-^G=» 
*f-^) . fckitf, -feB fcWLT, i7£OlfB„ 
(CxtJS-t^Hl0tfOSSJS7 : -^YH=Y B1 , SrS:tll-ri»i: # , 
HSR-r-^Roo. R oz- R 2o- R 22 t«iS7 r -^^fftil{ii» 
T'fcS^iSjSiOHS-r-^Bn S-fflV^T. iHSf-^ 

[0047] 
[»1] 

• ■ • (1) 

{iBc0B*7-'-^R 22 S-fflV^T, W«7-'-^Y R22 J±, 
[0049] 
[»2] 

• • • (2) 

^TL-Cki^V^i:^ (NO) % -9-7"^.7 i -y7'SS32(zMo-C 

^^4ki6 (1ti)*.^a7?fl:L) TTkTti.tySiS 
W* s 17WA»TL!ttl (YES 
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[0052] Ltimm&mizx ostf-^v H 

fflXmift d«A (YES ) . -»fyx^ y7-SS602 {Cil 

tt. m>ttmymz?f*>%^)§>^ (no> , sue? 

[0053] -9-:/;^-y:rss602 Tii. <<f -vc*— y 
<7)HSt-'-?£45* EHg$-«:4. ^<50lH]e<?)JSm, H15 
£ jjVf £ 3 fcMCMcffiS ft. 6 i i: tefir * . WV-^ 
i±. g xh^-frRB^Tfr^s^-y^^r?.. 
- y Sr fijffl LTif /xf •/ rss602 tmn®Wm S-ff 

ARBH= I R00-R22 I 
ARBV= IR 02 -R 2 o I 

& (Hi5S:«B) . ^mmmx-mmt^tK must 

S"TJ:tK7-'-^ARBH, ARBV;fr>f# htlh Z. b dZ 7 ^:^ . >I<0 
i»*«0», •9-7 , Xr>yrSS612 (Cittf. 
[0056] -f7"Xx-y7"SS612 Tl±, SttffllRIO**! 

Y BI1 =B 11 /2+(R 02 +R 20 )/4 
WttSf*, «t#PB £^LTI114<y>^7'XT--y7"SS618 t= 

iltr. 

[00 59] -VfAT y^SS618 X'ti. 1 7 U-A#<7) 

mmT-f^xtztfLxmfrmmwMZiif'itefrt'o 

t# (NO) . «gtt^C 5r^LT^7"^x-y7°SS608 tcM 
4. •€■ LT. ffiraLfcfflaSrMkOil-r. 4fc, «W>fflW 
«ra**^TLTV^4fc* (YES ) , -^7-^-r-y7-SS620 
tzmtt. •9"7'Xf--yrSS620 Tli. EHESr£W£3rflli: 

[0060] yxf y7"SS616 X'li. -tf-T^T-y 7"SS 
612 CWLT^ffiRkO^^W^fi. -rcDiS-&(££ 
tW>*lft|WffilSI* «Jg LT v ^4 i i: fc:* 4 . ^ eofJjgt 

Y B11 =B 11 /2+(R 00 +R 22 )/4 
lz£ VVtU-th. EMELTVVfrVv^-wt^-j'-cii. 
ffiRK0***«ft*(6K0aiJ|[*ff a t IS] fcT** . 

SflmJ ^^•LT014C7)Hf7'X^ y7'SS618 £ 

iitf. 



■yrSS606 tCjttf. -f7'*7 i y7'SS606 Tii, .Ic7)£|a6 

8R«»»£B^TS«B(c8^4^ (YES) 
r-y rSS608 tcjtttf. 4 at, S^^gPgSrS^-fft)^ 
^if^- (NO) . ■9-7*^xy7'SS610 (Cjltf. t/^fv 
7"SS610 c03H!iS{±f*gT'DiBy1-r.& . 
[0054] -9"7*X f- ^7*55608 X'lt. itWf— 

ai o . Jt«7-'- * \t . fc <£ araita 

coB^x - ^ £ L T ^^HcoBSt'- * t'co 

*fiR<OM3Rr-^3&«Bn ^)^. JrtiSf-'-^ARBH, ARBV 
li. j^Hc7)B«T'-^Roo. «22. R02. R2o fcffi^t. 

[0055] 

[»3] 

• • • (3a) 

• • • (3b) 

fcJtt^T-^ARBVfccOH ( ARBH-ARBV ) *^J^^fflJO 
«fcO^#^i:# (YES ) , t/Xf >y7-SS614 fcittf. 
4fc, C»i (ARBH-ARBV ) .#fflJg»tfffiJO± "J'hSV* 
t# (NO) . -9-7"^-y7°SS616 iZMtS. 

[0057] t/Xf -y7°SS614 X'it. ^m^tffi 
W*«ft4t>W4: LTSIffiT-'-^YHCOf^JiicSrff ^. ffiMO 
$>«»#)««*coB*fc«Lr. Jttxll B^x-^B 
„ Hl5{c:*-rJ: die. -ecOBIg«0ilia*(*]lc: 

fiB-r-i.iff£{2B^7 ; -5'Ro 2 . R 2 o*5«tW^*f^B* 
T-^B„ ^fflV^WSr r -^Y B11 $r^(4) 

[00 58] 

[»4] 

• - ■ (4) 

i, , W^S^ffi i: LT J0**lft3e S ftT v % S . ¥"Js£ffili;fr 
mtriOSiTfciV^ Jt«5x- ^ ARB V i: Jt«X- ^ AR 
BHtcOH (ARBV-ARBH ) j&«Pljg£n6ffiJ0J: V>i: # 
(YES ) , -»f7'^.7 i -y7°SS622 IZMtt. £fz. Z\<Dm 
(ARBV-ARBH ) ^J^^ijSfflJOi O^S V^t ^ (NO) , 
•»)-7'X7 i -y7-SS624 CiStf. 

[006 1 ] •^7"XT--y7°SS622 T'ti, fcf4a6*[6]tcffi 

*6ft!««*<0lB*t:«Lt, tx.it. BSS-f'-^B 
n (Tii$&^ 015(C^J:3tc. -ewBSWyk^rfilK 
(4S-ri»«2B^7-'-^Roo. R 22 tiJ:W f f^^f^coBS 

[0062] 
[&5] 

... (5) 

[0063] -9- 7"^. 7- -y irsS624 T'ti. «rfctclfc»'r- 

ttt^iWlff- ^ Sr 4"C4c L- T -e ^iilllOB3gT r - 
^ # if<O*r«0 tfflM b T V * «. 36><?!)¥«iJKffl V » i. . fztl 
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H, AGVfi, Jaffl<OfflSr-^G 01> G 12 . G 10 . G 21 £JflO 
T. 

AGH= I G 0 1 -G, 2 I + I G 10 -G 2 i I 
AGV= | G 01 -G 10 | + I G 12 -G n | 
£niii-t&. 45' (D®fc£?T ->X^hfrb. ®*X?>1Z* 

• mw.x\b)<F>ffis.-tz,zt<,z%z,. ztiizntx. ems 

mf^K^P- SiS^rrfeKi^enH. vc*$ii*. BsSS-r-* 

mm tz vmmz a v >anrrjt « x - * 4> *xt ^ s . 
st(6a) , (6b)c^f j: a izm-ufiwrncotmrnziim 

-?AGH. AGVh LXniiiLX^Z>. Z <r)tfm<Wk. ?7 
Xx-yrSS626 tzMtt. 

[0065] -9-7'^.T--y7*SS626 T'fct. *f#OTBS?t£i* 

?AGH hJt^T-^AGV fcCOH (AGH-AGV ) tfpjjggig 
ffiJlJiLtfcfcfcV'i:* (YES ) . ■yfXf-VTSSm {2 

mts. £tz. zcnm (agv-agh ) tFWZWimx. 0 i>'b 

Z\->tP (NO) „ t7'Xf >y TSS630 £jttf. 
[0066] -9-7'Xx-y7°SS628 TU. *#W>*iaiK:ffi 

ra* { ^>-i»tot LxmrnT-f^cofttiiZftd . nmco 

LT«RTBWW- SilW7Xf -y rsS634 (Cjtt 

tf. 

[0067] — 2T, t/Xf -y 7°SS626 OH££J: 

ag=:g 01 +g 21 -(g 12 +g 1() ) I 

7'Xx-y7-SS636 Ttt, fc^fcT. WJgaBMUOSrJBv^ 
TJttSSx-^AGfc^^ffiJOtO^ ^SrJt^U. ¥'J 

(YES ) , -9-^x-y7-SS638 fciitf. it 

mT-fMtfWjmmmJoj: 94v&n*fr (no) . sag 

^F-A iltLxmnwrxr- •yrsS604 tciftO. -tr* 
X y 7'SS638 T(i . *W>!firi*J Kffl & fc L T iSf 
— ^Y„cof^fi£Srff d . I«Ot^. #f£*f*OBS<0JIlffl 

mm. mwiT-v tn-LxmAwrx^vrsseu iz& 

■y7-SS604 l^O^HIti, yj^ ■ ffitfrfaOfflMCJfc t 

^Bl 1 = ^1 ]/2 + (RoO + ^0 2 + ^2 0 + ^2 2)/^ 

tzxvxm+h. znmimmi) t±<mtxhh. 



[0064 ] 
[&6] 

■ • • (6a) 

• • • (6b) 

JtSSx-^AGII icon (AGV-AGH ) A^JSgg^ffiJll^lL 
<,Z*£^t% (YES ) , -?y.X-fyTSS632 izMtl. £ 
fe, ^tfOH (AGV-AGH ) *^J^S2idJlJ:0 t'hSt^i: 
* (No) . tg^D ^^•LT®14WyXx-y7'SS634 
Ciltf. -yfZ.T- v 7-SS632 Si4^[6l(CfflM* { 
fcStcOi: LTfflje-r-^Y„<O^Srff3. fflM^J>4 

(5) ^afflLTg:tti-r-g». c:co«:aim. fiftt^FO Sr^-L 

Taat!fiHw-*iai4cw^T- y ?*ss634 tzmts, 

[0068] ^yx^r y 7°SS634 Tit. 1 7 U-A^-tO 

mmT-f-t't.xizft Lxmubmmmmz'fr^tifrt' o 

fr(V¥Hfe&'fr~>X . <PW>fflR|jiPfc&%T LTt^v* 
(NO) . SM^F-E ^^•LT-9-^X'r'yrsS624 K:M 

mMW&TLX^&tZ (YES K -9"7'X7 : --y7*SS620 
teat*, 7"Xx-yTSS620 T'Ji. HHsSrSW^fifc 

tg^A ^^L-CHl2CO-9-yXx-y7-SS604 {Cf^-T 
4. 

[0069] — -9-^-f-y rSS606 TfUHMt^M 
, fB«WK«W>*l«0<^tBBB l l3£*fi : 3«^ (N 
0) , friiU^J:o(Ctf7'^7 L -y7-SS610 ItZW+f-fh. 

-y 7-SSlOTIi . fS^W^rf J^JtAWJtKx- 
^AGco»:aiSrtf *aj(;:ffl^&B»T-;m» M*B 

<^*^J; d BSBj , <yOji|ffl(c{i«-t4B*Goi - 
G 12 . G 10 , G 21 S:ffl^4. Jt©T-^AG«. ^(7) 

[0070] 

[&7] 

• • • (7) 

xmmmzTLx^z. 

[007 1 ] ^t-^7'X7 i -y7-SS604 T1±, $ ^(CfflM 

(YES K /Xf -y 7*SS640 IzMii. &fz. fflM^Jl 
^L=5rV^-^ (NO) . yyXT yTSS642 tCjttf. "^T" 

XT--yrss642 fflrjatLfctswtawwiajffiis*. * 

tzm&txwmT-'-fwntiiZ'nd. zcoms. *fs* 
commwfflmiz&w-? h 4 ocoB^x-^^T^sr^ai 

~Wmrf—9\%. R 0 2. R20. Ri2*ffl^T 
[0072] 

• • • (8) 

[0073] B*r-^R2» S:*«W>WISfc 
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zcomtsbismizj: m\w>€>>*9->\,z^xmmz 

i\ZZtlz%&. tZ?>X\ 016(a) Mf) CD®&U-fr 
ixtf* * < & § . £ Wieati EUR $ itX v ^ v vRfltT* 
?R 22 fctJ(t4»*r-^Y B 36«. ±3$Lfc?1lfffc:J: Off 

!tfc^.»f, bsrt-^b-b,, 

ABBh= I B. u -B 3 , I 
ABBv= I Bi_,-B 13 I 
SrJMJ-fr*. ^iOfftBLTtJtCJx-^ARBv, ARB H c9ffi£ 
ffl«r^TS4>J=fflWffl (ABBh-ABB, ). (ABBv-ABB„ ) £ 

fftti-fs. £<*>«y»o», -9-yxx-yrss644 t=iitr. 

[0076] -f 7'XT- y7°SS644 T«. fftil$iX^fflW 

xmrnmrnn^mzmfctz. iowftnu. pug** 

<Ii:LTJ2a jWftjgSilT^*. Jttt^-^ABBniilfctt 
T—fMBv<?>& (ABBh-ABBv) A>'fiJ^a^ffiJ2a JSLhfc 
(YES ) . ffijtfflM* J $)l.i:fJ^L.T-9-yx 
f-yrSS646 fcJKtf. 4fc. Jrti?T-^Oll(ABB H -AB 
Y BU =B 11 /2+(B. n +B 3I )/4 

y^f7 TSS650 «Itf. 

[0079] tyxf'v TSS648 T'«\ ^<7)B^x— 

^ABB v fcJt©T-^ABB„Wll (ABB V -ABB H ) tmfc&* 
ffiJ2b tLttC^#V>fc# (YES ) , 4 fcW 

^LT-9-7Xr-y7°SS652 tcjltf. 4*£, it^r-^<0 
Y B11 =B 1 ,/2+(B 1 . 1 +B 13 )/4 

LTI113c7)-9-7'Xx-yrSS650 Hiltf. 
[0 0 82] <Xfc-9-yx^-y7*SS654 T'J±. jfcfciJf, 

feB 0)WfkGttLxmwm& crmmzm^xmmwfe 
wmizjctLx*&tiLmzmztix^&<7)x\ tyxf'» 

7°SS644, SS648{Cfc^TJ±S£L£ffiSiraoSE8tJ; 0 t>M 

5££*t3*§£- (YES ) . -yyX7"-y7-SS656 fcittf. 4 
fc. ^COfflMWS^lT^Vi^ (NO) . t7Xf 7 7" 

ss642 tiitf. c*>*^ m%.&£mJ2tm*& ! w%M 

ACB„= I Gj 0 -B I + I G u -B | 
ACBy= I G 01 -B I + I G 21 '-B I 
SrJMJ-T*. £<Z>«lS£>fiL Hf7"^^-y7-SS658 



fcauEBWrlME-r-^YH £fft£-T S - i: tfT'^ & . 
[0074] •9-7'^ r -y TSS604 TWPJKK i OfflM^ 
a$rJ8^LTff^iI-^. -9-7"^x-y7-SS640 leit/CTit 
fSx-^offaj*^. fcfcxtf, BfStr-^B,, fc 
^•rsffiit^ffiX^Jt^x-^ABBv tyK^IfilOJt^x- 

9m tt £mmi,z%iw.ztix^2>mmT : -9n ^-je^t 

[0075] 
[&9] 

• • • (9a) 

• • • (9b) 

B») tfWM%mm<l2& iOM^v^ (NO) % gffiffi 

[0077] y TSS646 "C'ti. fflH9cO£>& t ^ 

d i ii««T-:?|5]±<Dffi#3fiv^ i: *»*-tft*» 

laiSfc^H^-r-^B.,,. Bg, ts*TfW3iT-9 
B u Srffl^Tffl^-^YH^ffai-rS. -O^, 
T-^Y„=Y B11 (4. *(10> 

[0078] 

[IS10] 

• • • (10) 

n (abbv -abb„ ) tfvm&m&nb «k *) i> $ V ^ t & ( N 

o) . 7K¥fflra*^V^fij^L. -9-rx^-y75S654 IZ 
iitf. 

[0080] t/Xf v 7SS652 T'ti, ffiM<7)*>§ t L 
THSRr-^B,.!, B 13 tiXim^-^ii SrfflV^-C 

«i«t ; '-^Yh=y b11 &ffai-r^>. 

Y BU (4, 5^(11) 
[008 1] 
[»1 1] 

• ■ • (11) 

[0 083] -tf-XXT- -y:rsS656 T«, Jrblxx'-^Srff 

mtfztih. m^^tmmzmmT-^n izn-t 
i»!WJST-^Y H coffajJi, m\s.jtftcoimT-?b(% v t 

7K 3 F^rr6]Oit®-r-^ACBH^JSIffltiEa$ixr^S t 3 

[0084] 
[3S12] 

• • ■ (12a) 

• • • (12b) 

S^tttSW, 3tCO-9-7*XT- y7'SS644 —SS652 CO 
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[0085] X^r ,~TS'~&& X'li. *tSitf9BfitT- 

&m£mm. ywtmwjmzjia, mtMixi, «t 

W it^T-^ACB H tlt«T-^ACB v c7)|| <ACB„-ACB 
v ) *W^ffiJ3fcUilC*£V^£ (YES ) . SlSffl 
W*^^i:* l i5eLT-»f7'X7 : - y7 o SS660 fcjtttf. ttz. 

V B ii=B,,/2+(G 01 4C 21 )/4 
CfcOWWli. -9-7'Xf- /7-SS662 X'it. tt^L 

colif- * £ ISf- * Cifflm 

.T^J^tW^S^iJ3A>'ffl^f>ixl> . 
[0 088] ^-7*Xf--y7°SS662 ictlivc, JtRr-* 
coH(ACB v -ACBh) A^J^fi^filJSJ^JLhcOfc^ (YES ) 
7k^temtf*>htWfeLXV7ATvzrss6(>4 taBtr. 

•9-yX7 i -yrSS640 TOlgf-^V H l±-v-/ 
^T"-y7-SS622 TfratTti otWSSr-^SrfflVV 5$ 
(5) t;3fi-^v^T*ajUTfcJ:v\ «BK?F 
Y BU =B u /2+(G 10 +G 12 )/4 

ss65o izmts. ztitx'ffymubnmmm. *¥-£ittffl 
mimii. -&B iznixcwmx-bh. rawtfai 

SSr-^rxx -/ TSS666 JJtf*TKW* . 
[009 1] -9-7'Xf--y7°SS666 T(4, £R OffiUMftJl 
ARR„= I R20-R24 I 
ARRv= I R02-R42 I 

fflVvCSfctCffllWifi (ARR„-ARRv > . (ARIVARRh ) £ 

jtm-t -r^aaoa. ■9-7 , ^f'v7-ss67o izmtt. 

[0093] •y-7X J F"V7SS670 X'it. JMJSil-fcffiW 

flfcLTJ4a sWSft^SilTV^i. Jt©7-*-^ARR H i: Jt& 
X-^ARRvOS (ARR„-ARR V ) ft«|aj££HtfiU4a ISLhtC: 

(yes ) . mmttmthhtfmtxwx 

=T->; rSS672 fciltr. ifc, J:tK7-'-^<75ll(ARRH-AR 

VR22=R22/2+(Ro2+R42)/4 

7*X-r-y 7*SS676 toltf. 

[0096] -9-7";*.x-yTSS674 f ti, W^M^x- 



Jt^T-^OlKACBH-ACBv) TO£»*£ttJ3J: 9 *>'b£ 

i^s (no) . mwmvK^tm'&LxvrxT-v? 

SS662 (Citttf. 

[0086] ^yxf- yTSS660 Tii, Sttffl^'fci. 
t<7)i:tT. B3Rt-?G 01 , G n iJj:tXBS-T— ?B n 
5:fflv^rSSgx-^Y„=Y B11 £ffffi-f&. i<^^. 81 
*-r-^Y B11 U. 5^(13) 

[0087] 

[»13] 

• • • (13) 

Lxmi3W7'Xr--y7SS(>5Q fcittf. ifc. t/Xf 
•yTSS662 TJt^X-^<7)ll(ACB w -ACB H ) 

J3J:9/Jv£ni:* (No) . *¥*BBa*^^fcWSLT-9- 
rXx-yTSS642 icattr. 

[0089] *r-fXrt y rSS664 fti, yk^fflM* 5 *) & 
tWfcLT, B*-f-^Gi 0l G^fcJzl/jBRx-^Bn 

$-fflv^»jKT-^Y H =Y B1 , «r*aj*-*. xs 

JKt-^Y bu (4 s 5^(14) 
[0090] 
[»14] 

• • • (14) 

frfTdA^'da^fJBJfSrfH. fflBWPiStTa*^ (YE 
S ) . -<fyXT- y7-SS666 tjitf. fflBH»IS: L 
=5rHt§-£ (NO) . -9-y^x-y7°SS668 Cxitf. t/Xf 
-y7^S666 TiUtKr-^^tBSrlTO . ^ti.{±\ B 

$f-? r=r 2 2 i:Mt a mm.^coimf- ? arr v t * 

TOrinwit^T-^ARRHSr^ffl^iSBSitTV^B^T 
-^R S:fflv>T 

[0092] 

[»1 5] 

• • • (15a) 
. • ■ • (15b) 

M tmfe£ft&J4* iOt'hS^k* (NO) . SiSffl 
MA^V^C0i:^L^7'X7 : --yTSS674 tJIfctf. 
[0094] t/Xf y7°SS672 T'(4. ffii^Jbl. 
a i fc{4B3Br-^|B]±<Offi*«jfiv^ t 
<^>, 015tc^-fBST-^Ro2. R 4 2*3it>'B^f-'-^R 

7 : "-^Yh=Y R 2 2 it (16) 

[0095] 
[»1 6] 

• • • (16) 

^ARRvtJrtKx-^ARRH^M ( ARRy -ARR H ) 
ffiJ4b tJLhtC^#V^# (YES ) . 7k^ffiM^'$).i»i:*'l 
5gLT-f7"*T-'y7-SS678 (Ciltf. 4fe. it&T-?<0 
^(ARRv-ARRh) *qH]jea»BJ4b J:Ot'h«V^fcft (N 



(?14) 100-1 97067 (P2000-1 9 JL8 



o) . ^fflWa^fcTOgU t/Xf -yrSS680 t 

iitr. 

[0097] -9-7 - Xf--y7 , SS678 T(i, fflM<9£>& fc L 

Y R2 2=R2 2/2+(R2 0 + R24)/4 

[0099] OUzy-yXr- y TSS680 TJi, t Jf , 
feR *)H*fc:*tLTJSffltf>feG fl5W*tfflV^«B8¥d3t 

7'SS670 — SS674. SS678T'^3£ffll^&BSSFBlOg£8i 

a *»*>HJ£fcJaflW>»!TfT-3 £ i: ^=5rl> . Z 
cofflMffl^fl 3*1-3- (YES ) . ^f^ vVSSk&l iz 

mtt. &tz. z^mmm^^^m^ <no) s y-y 

& tt£&MLMa , J4bco v vWi*)2lf|£ fast $ 3: *» - j 
ACR„= I G 2 ,-R I + I G 23 -R I 
ACRv= I G 12 -R I + I G32-R I 
£«itJ-fS. Z^mcom. ^ry^yT^SM til 
tr. dWitKr'-^S-fflv^CifctiO. iO— JliiX 

&ZtlzZcZ>CDX\ 5fe(O-fyxf--y7 > SS670 — SS674 

j:t>'ss678 <?>^nx'<nmm<7)m'&?)$m± o m£^$e 

[0102] -9-37"Xx-vrSS684 Tte, *t#^BfftT- 

t\ Jt®T-^ACR„ tJt«!?T-^ACR v c7)M (ACRh-ACR 
Y B11 =B 11 /2+(G 1 2+G 3 2)/4 

^•yrSS676 Ciltf. <XtC-9-7*X^'y7'SS688 TJi, *f 

[0105] -f:/Xx-yTSS688 (C&UT. JtIB*-* 
<Dlt(ACR v -ACR„) *cp]^HSfl[J5Ja±<0i:# (YES K 
t LXV7XT >y TSS690 Kjttf . 
Y B11 =B 11 /2+(G2 1 +G2 3 )/4 

ZftLX-y-fAr- y7"SS676 fcjttf. — t/^fv 
7°SS668 T'tiU 5^(21) 

Yr22 = R22/2+(B! 1 +B33+Bi3+B3i)/8 

B*r-*B ) SrSDjr^LO.S cOfS 



JKT r -^Y H =Y lt 2 2 5r»aj-ri.. SfJgr'-^Y 

[0098] 
[»17] 

• • - (17) 

[0100] ■^y^.7 i yrSS682 Tti, Jti&X-? 

•i»»^7-'-^Y„c7)»ai(i:. SlS*(Sl^Jt®T'-^ACR v i: 
^T^IfiJ^JtUfr-^ACRfl S:jgHt-EB$nTv>l) t d 
-^-cofecoB^x-^, -r=5r^*>B*r-^R22=R Srffl 
OT^(18a). (18b) 

[0101] 

[»181 

• • • (18a) 

• • • (18b) 

v ) &Wfe&mm5VXklZ±Z^t% (YES ) . Sfiffl 
Mtffo&tPimLXVfAr-'yy'SseM, (citttr. 4fc, 
it^T-'-^tOlKACRH-ACRw) #«S^MJ5J: 0 

(no . mm.&mtf%^ t«utt^f7/ 

SS666 {Cittf. 

[0103] -D-7'^T--y7"SS686 Sl£ffllW* { $).|> 
t^hUT. H*T— *G, t , GajfciZ/BSx-^Bn 
SrfflV^TffljK7 : '-^Y„=Y B11 SrJtaj^i. C<0«^. * 
ffiT-^Y BU (±. 5^(19) 

[0104] 

[»1 9] 

• ■ • (19) 

£tz. •9-7'X^-y7*SS688 X'itWr- 9 COH (ACR V -AC 
R„) *cpJ«ae|l«[J5J:0'h*v^* (No) . ★TfflWA* 
=SrV->fc¥ l JSLT^7'XT--y^*SS668 fciltf. t/Xf? 

^•ss69o x'li^mm^^tLx, mm^f—9G u , g 

2 3 fcil>'B^r-^B, , £fflvvt«£T-?Y H =Y B1 , 2r 

-<0^&s fflJS7-'-^Y B11 {i. 5^(20) 
[0 106] 
[SC20] 

• • • (20) 

[0 107] 
[»2 1 ] 

• ■ • (21) 

tk. &ffiF?Z ^itLX^y^ J r-yy^S676 izmti. 
[0108] t^Xf •y7'SS676 Ttt, JSKx-^Ox 
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&—$r?hfrk a frX-mmz'ti oZktfXZh. ii^v 

hm& , gitm : T<?>%i£*)'bZKmcokz (no> . 
mift£7Lx\i*&\>*kMfeth. zntssk. aatf-: 9 

604 c^tiu. ztitx'ns&n&mzm'om-t. 
&ti. *^yvm ii %im z ?-<F>mz-&.i,tzkz (yes 

) , 17l/-A^, ^TLfctWi LT'J^-Xcil 
^ Z<7)->?7 r Jl>-1->SW6$:feTLX->r7)U-1-ySUm 

flL VJ'iv-T-y'muzWfi-th. 
[0109] kZ *>X\ ZffiXd • fiit^^ffl 

■t J: a =flrfe«#**tra«{i, fe^^M^SO* 

SiM8W£fr3 5 jWcowc«, *JJWiftjrCfftJ&r 

[Olio] ijctc-y-T'^-f-ysuB^fii^^lJiBB-rs. 
-t7VP-f-ysuB4cDiMt«;L ftfi&LfcJ: atii5i$W&-T 
— ^f^fiSc§P24b io-r -< ^;P7 4;k?c9fltJ£&::*-3vvc 

v-j*xy 4)\s9ym*'fto . mwz^yxT-yyssAo 
^ a ) *'<7 a *»tr a jtwowm a . taawayi&fr a t 

(YES ) , WXf-vTSSMzMts. ttz. mubH&M 
£L%^k% (NO) . •y-fXf'y-rSStelzmtS. 
[0111] -t7Xx-y 7"SS41T'ti. mtttfocOLPF m 

mzfto. z<D$\*b9mi±. snm<7>mmzttLx&®ib 
&xv ! &®ib<ojj$}i / z. u*>«9>4fc-rs mnzmmf- 

9&-*r>yV >9"LXftt>tlizmm7 t -9$:7 c 4 : J9)\s 

v-<)V9\zmt. z com^AJiiz i r wm?- 9 izm 

[0112] -^7'^7"-/7-ss42T'(i. *JRSri>ifctwc 
X7< warn*: fr a a axopMfcff a . ^wjhh 

S^att* (YES ) , -»?-77.7 i -y7°SS44fc:5tfr. it, 
yfcWIfcfpb&v^ (NO) . -9-7*;* r -y 7-SS46M it 
tr. -f^X-f y rsS44f«. TK^I^tBRv-'-^S:-^ 

Y r o i = <Ro o + Ro 2 ) /2- (Y r o o +Y r o 2 ) /2+Y, 

oo. Ro2- R 2 o- R 22 ^MT^t£ft^O{iS(:::fcftS 
^«*flM*r-*Y r ,,. Y r02 , Y r20 . Y r22 i;£7)lllCffl 

Yr 1 1 = (R 0 0 +Ro 2 +R 2 0 +R2 2 ) /4- 0 0 +*i 

kznb<r>im.iz&v&imw&n®. ; r-9%< ) i. Y t22 

Yrl2 = (R02+R22)/2-(Y r0 2+Y r22 )/2+Y 1 



x-f •yrsS46{;i3itr. t^f -y rsS46T{i. Sifi;fr[tn 

iza-^x 7 4 )V9tmz'u a frk' a ^co^jb? a . 

Sl^WI^ffat^ (YES ) , V7XT»;7SE>mzm 
tf. £>t. SlSaS^tfip^^i: £ (NO) , t/Xf7 
7SS43Kitt». -?77.x-yTSS48T'«:. ffift^TfSHcBffS 

of£, ■yyx'rv-TSS'Bizmts. 

[0113] -v-^T yrSS43T-(±, 1 7 U-A#<7)*fi 
S**i&TL a^coT-'JBrSrtra. irtfl 71--- A<o 
7 -fy^J&aA^TLTV^oi: § (NO) , -9-7*X-r-y 
7°SS40^MI>. 1 71/- A^-<7)JQa*^TtT^I)t # 

(YES ) . U^-VtiBO. -fUTdW^^-f-ySU 

B4$r^T-ri». i a ^ Lxik^mtcmfem^^m 
mz^i-xdi,z±j&^tih. zcoi&Mk. tmtg&Mmm 

#Y h Sr £Pb1 JH^SScf h . f v t . II 5 tc^f J: a (=«c 

hfo^2.mMmnk%z,zkt)m2>. 

2<X7C<7)v-' -f i/'^/P7 jJU9X'—mzMMl,X L&olT 
mxhJ:^. 

[0114] mz^y/u~^ys\mizmA,X'smy 

9£®m-f&Zkt l z£*)m%mz3Wi&V>oib. 2->6 

lawaastt-r. i^iswyit i ot 3isfecr)7-i/-y 
IKBB-r-s. 3iK-fe<7D7 , i/-yii«<o^ti, ri/-y« 

Pb^S^S524c rt^^ixSia3{C7K-rR fflHa®|fflg)3240 

a, g ffflsgsnaR240b.B aiasBnat240c-c*n-enfi i *> 

ix&. ?7}l>— J }->'SW5X'litiki-i£. ffiaizy-yxT- 

•y7-SS50T'R W^l^Mi^TO . H21(^i-J: a 
T-^R <7)*fJK-r"-^Y h {i. Y r00 , Y r02 . Y r20 , Y r22 *< 

mmzn^tih. ztth<^>mm : f-9^m^x. 

TKTrOl, rll, rl2 co{±Lmcr>mmT-9£Ztl*?tlMlii 

■ti. tzkz-ii. mmv : -9\ t oii±, mmzttm-t&w 

*x - 9 R 0 o • Ro 2 VfaOPVk kZiXh CD&W C J3 ft 6 J£ 
WWSrHKx-^.o , Y t o 2 ff)1jm^ k comzWStt 

mcommiz *j » 1 4 j£#«*««t - ^ y, o , s: jdsl-t ^ ^ 

(22) 

[0115] 
[&22] 

oi • • • (22) 

P B W^c7)ll^tcfc{tl.J£ : ^^ ; 5r«SJg7 r -^Y 1)11 $rJP«-r 

4^(23) 

[0116] 

[»23] 

02+Y r20 +Y r22 )/4+Y bll • • • (23) 
£r-*Y g , 2 * Jn»-TI»^(24) 

[0117] 

[&24] 

12 • • • (24) 
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2)-(24) zm^&t aj ^nmmm&zmfstt&z 

52CiStf. 

[oi is] ■9-yxT-.y7-ss52T'{i, g mmamzfr 
o. z&tmit, m&tzTfrt&oiz^ hst-'-^g com 

JSx— ^Y h (i. Y s0l , Ygos, Y gl0 , Y sl2 , Y g21 , Yg 23 , 

Y g i i = (G 0 1 +G„ 3 +G t o +G, 2 ) /4- <Y S 0 , +Y g 

[0120] yy'X'r yTSSSAX'l.i. feB Offlra^aSr 
m23l l zm-t£ot,z. B*r-*B eMSrf-t 

\\t. Y bll , Y bl3 , Y b31 , \ b33 tfmmz&t>ix&. Ztl 

Y b 1 2 =(B, , +Bi 3 ) /2- (Y b „ +Y b , 3 )/2+Y, 

iz£*)nftzti&. titm. fm<n4wmizm-&* 

ii. B 13 . B 31 . fyantmW-IQbZtLbfffiWlZteVh 



1 1 ■ 



Y b31 , \wb<nmz* 



Y b 2 2 = (B,i +B, 3 +B 3 , +B3 3 ) /4- (Y b , , +Y b 
b23 {£. ±T(:fiItSItf-^B 13 , BjsOjn*^ 

t z ti h co&mz n if zimmcfflg. x - * Y b , 3 . y„ 3 3 

0Xh0pra t «oilfc:*llSI*t*<oH*fc:*J ftS/£*i#5r» 

Y b 23 = (B, 3 +B3 3 ) /2- (Y b , 3 +Y b33 )/2+Y 

\,zx *)%&ntih. @22^-r<td^^nA»3oco^(2 
6)-(28> *m^&t r\.s5m<7mmffi&*wm-&z 
tifix-zh. z<7>£oizmmffi®*mA,x'ffliEi-t&t. 

zcr>3&cw-<?-yf3iX' i y Xs-Aftzmmth z t 

[0124] -»f7'Xx-x7 = SS56T1i. 1 7U-Aftcr>m 
TLX\,vfr^k£ (NO) s •9"7'X7 u -y7'SS50{-^oT3!i!; 

asrtftOigf-. *7t. ^a^TLTv^t^ (yes 
) , vf-yizmts. vf—yZftLxyu—yw^ 
9m.*$h~T-£-£x*r7')v>— j-^subijW&t-ts . c: <oi 

^ftSr^rf. 023(a) (2, ##<0feR/B j&Sfrf-.&flWP 

#>•&. 1223(b) ?7'ti'-^ysim(?>mmiz£*)ftii> 
tihimvut* titM&T—w* us: t ox-h & . 
zzx-confeT-fWi. tmm 

T*-+*lt&t) £»*LT^4. RGB -til-p 



Y g3 o . Y g32 #HKi«t^ix«> . ■rix^coBStx-:? 

<Dffl*-f-^SrHtJB3BT-^Goi. G 03 . G 10 . G 12 <9jQ 

V,oi. Y g03 . V ll0 . 1 t uCT,toM¥-ifotcr>mzffiffltt&cr> 

[0119] 
[»25] 

03+Y gl0 +Y gl2 )/4+Y bu • ■ • (25) 
6f5H*T-*£fflV>T, ft*J*3VCt>12. b22. b23^ 

x— *Y b ,,tt, B^^ffiS^SB^r-^B,,, B 13 cojp 

n^tzh.t?r>{&mzt5tf&jz.&m%m%7 i -3> 

[0121] 
[»26] 

, 2 • • • (26) 

IBI««<0B*K*J*t6Ja?»« ! ar*ftf f -^Y r , 2 SrJPJ|:-t 

&i*;(27) 

[0 122] 

[SSt2 7 ] 

13 +Yb3i+Yb33)/4+Y r22 • • • (27) 

gf-^v f23 ^Jnm-rs^(28) 

[0 123] 
[8*28] 

23 • • • (28) 

^H23(c) C0J;5^I>. 

[0125] ^-9-7';P-f-ySUB2cOiij^S:ia24S:fflV-> 
TBMH-r*. -9-7 - Xt--v7-SS200 T«. fl^agB24CO 
ri^->UiaiaBB«B24c *^aj^^iX^RGB COTU-y 

a. zwhv 7 xnmiz ?v , feif- 

^(R-Y), (B-Y)*<^fefiSi$fL-i.. -r^JOJIflL -t/Xf'y 
7-SS202 catt. -tT'Xr-y 7-SS202 TJi, WSrf-S 

l<OT/N*-f-vl@SESP24e tiT^ixTV^. 7A-ft 

ZcrMMcrAk. tf7'^.x-yrSS206 tCjSO. d^T' 
t, 1 7 \s-Aft<7)!M^mmi&~T Ltzfrf d *4« LT 
v^i,. ijeHTLTV^v^fc* (NO) , 
200 CM-5T«T)*<O«ia2riS0iE-r. «kaj&«»TUTV% 

(yes ) . »j^->-^ii^. ^ry^-^ysmii 
mTLXfj l J9)\>^)\'ij*7\<i<r>*Ay)\'—*y\,z 
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[0126] znxoizwr&Ltzxmzffozbizx^ 
<rm^ (7—?) kz-thztWX'ZhbbMz. fetg^ 

txizx*). nhixhm&nw&z x*) x^wmz^hz 
twx-zh. zti^m^mit. wtMcmx-Tfr*^ 
x v ^ coxmm&mco&Tfflt: mmt-r & z t vx-z h . 

mm?-? $45° \m&hw&Ltz'ikcoT-99mim 
WLtitf. 45- EifcZit&ffimzmw&mtzmzmLx 
ffitbWM&fc 5 ?- ■ mwff^commt^Lxwm^-^h 

XoiztxhXu. 
[0 127] 

- * m v ime* k^s-cjwkt - * *« *ai s it § . 
■r «o*K-f- * fim&fmmtmkX'n'T < wivmn 

tih. yv- ym»^mx'H z nn&mc&titm&.T 

>im^®xi3.&%ftm^z*t vx*ti m^f- 

vmj ? xmkzmLx'&htLhm&m^iii-ifQmm 
^coo-h, mmm^&TJ-i-frtm^-mzmteLxus 
m»mmisam& it&ztizj:*). mmmz 
m±.*ithbbi>£.. m&c%mz'ftozt%<. vy 
h^x. Tx-crMmtmmz^: o . ^(o^m^m i>m < x- 

i>m<it-?hzbtfx'*h. 

[ 0 1 2 8 ] *^Hjcoil^T r -^#fi!c*-^J;ix 
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